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(54) rMflPOMEXAHHHECKAH flOPHHPYK)- 
UJAfl TO/IOBKA AJ1H PACLUMPEHMfl TOO- 
PHPOBAHHOrO ll/lACTblPfl B OBCAflHOfl 
KO/IOHHE 

(57) THApOMexdHMMecKafl AOpHnpywman ro/io- 
bk3 A/in pacujupeHMw ro4»pnpooaHHoro n/ia- 
CTbipn b o6caAHOM Konoime. AopHMpyiomaa 
ro/ioexa coAepxcuT xoHyc-nyancoH c npOAO/ib- 
HbiMti npo4>M/ibHbiMi4 KaHaBKaMM, xopnyc c ca~ 
Moyn/iOTHflioujetiCfl Tpy6MaT0rt RwatypanAOw, 
CTyncHMdTbtHM b nonepemiOM cctennw oKna- 
mw m pa3MemeHHbtMti b hmx BbiABMKHUMH cex- 
TOpa mm , cTyneHHdTbiMM b nonepeMHOM 

CeMeHMM. 4 W/l. 



H3o6peTeHne othocmtca x ycTpoftdBdM 
Ann peMOHTa o6c3ahwx ko/iohh He<t>TflHux. ra* 

308 WX M APyMX CKBaXMH C Ue/lbK) BOCCTaHOO- 

neMM« repMeTMMHocTM m ynpon Menus ctbhkh 
jco/iohhw nyTeM ycTanoBxu CTa/ibHoro n/iacTbi- 
pn m co3a3hm» HanpsuxeHHoft CMcteMu o6caA- 
Ha» Tpy6a - nnacrupb. 

Ue/ib M3o6 pcTe hm n —yBejiMMeHwe 3<t><t>ex- 
tmqhoctvi pa6oTbi ronoBKH 3a cneTyBe/iMMeHMfl 
paAwa/ibHoro ycM/itu Ha cerropa u yse^MMC- 
hub cpoxa c/iy*6bt. 

Ha 4>nr. 1 npeACTaeiieHa AopHMpywmaa 
roiiOBxa, npoAonbHuft paapea. b TpancnopT- 
hom no/ioxeMww; Ha 4>wr. 2 - AopmipyrcmaH 
ronoBKd. o6mnw bha* b pa6oseM no/>oxeHMM; 
na 4>nr. 3 - to x<e. nonepesHuft paape3 npu 
pacuuMpeHMM cexTopoB b Tpy6e c MMHMManb- 
hor ToniuwHoft CTeiiKM: na <j>nr. 4 - to *ce. 
nonepeMHurt paapea npw nptwcaTttM n/iacTbipn 
a Tpy6e c MaKCMMa/ibHow to/iiumhom den km. 

THApoMexaHMHecKaR Aopttupyio titan rono- 
Bica coctomt na xopnyca 1 c oxHaMu, Bunon* 



H6HHOro b BMAe ynopHbix <t>/idHue8 2 m mm/ihm- 
Apa-x/ieTxn 3. aaxpen/ieHHOfl mokay <t>nanua- 
mm. Okh3 xopnyca Bbino/iHeHbi CTyneHHaTwMn 
b nonepesHOM ceseHMH. Ha nycTOTenow 
CTsonbMOM MacTM xopnyca rawKOM 4 3dTflHyTbi: 
KOHyc-nyancbH 5, ynopnue cJuiaHtibi 2 w um- 
flMHAP-Knerica 3. UwmiHAP-x/ieTxa 3 <J>wxcwpy- 
eTcn TaxwM o6pa30M ( mto nnocxocTM 
CMMMeTpwn okoh xopnyca m ycTaHOBneHHbix b 
HMxcTynenHaTux o nonepeMHOM HanpaBiieHtm 

CCXTOpOB 6 COBMeiUeHbl C n/IOCKOCTRMH CMM- 
MCTpHM npOAOAbHUX npO<t>H/1bHbtX KdHdBOK 

KOHyca-nyaHCOHd 5. Ha CTBO/ibnow Macm xop- 
nyca noA UM/tMHApOM-KneTKCM 3 u cexTOpaMn 
6 pa3MeiAeHa caMoyn/ioTM»K>maflcp Tpy6*4a- 
Ta» AH34>parMa 7. BaaMMOAeMCTBytoiuafl c 
6o/ibiiJHMH CTyncMBMH cexTopoo 6. 

YcTpoftCTBO pa6oTaeT cneAyK)iuviM o6pa- 
30m ( 4>nr. 2). 

npu cnycxe b o6caAnyx> xo/iOHHy 8 hmx* 
hum kohbu ro4)pnpoBaHHoro nnacTwp« 9 pac- 
no/io)xeH Ha KOHyce-nyaHCOHe 5. npnneM 
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BorHyrue AyMM nnacTupR BBCAeHW m ynMpaiOT- 
e npoAonbHwe npo<t>MflbHbie xaHaBxw xoMy- 
nyaHCOHa. nnadupb nanfij hb urraHru 10 

* ero aepxHMM xoMeu 4>MKCMpyeTca topuom 

CMAOBblX UMHUHAPOB A0pM3 MAM fMAPOMexa- 

HHMecKoro RKopn. 

npw C03A3HHM pa6o4ero AaBneHwa ao- 
pHvipyiomafl roAoaxa bxoamt b n/iacTbipb, pac- 
ujMpwa ero ao nnoTHoro xomt3kt3 c o6c3AMO& 
Tpy66a. Hoa A-ae/ieHneM caMoynnoTHjuomwe- 
C n KOMuu uM/iMHApuMecxoft Awa<l>parMU 7 
nnoTHo npMXMMaiOTcn x CTeMxaM r/iyxoro yr- 
ny6neHMfl A, co3Aaaaa repMBTHMHOCTb e pa6o- 
Meft xaMepe npaxTMnecxu 6e3 paAMaAbHoro 
pacujMpeHMS). 

UeMTpanbMaa nacTb Ana<t>pa rM w 7, pac- 
ujMpnnCb, B03Ae«CTByeT Ma auAOM>KMwe cex- 
Topw 6, npvixiiMaR mx x MeAO*MMaM riAacTbipa 
(<t>Mr.2). 

ripw 3tom ocTanbHaw sacTb psciuMpaio- 
meftcp Awa<t>parMbi ynMpaeTC* b MenoABM*- 
Hy»o BHyTpeHHtoio • noBepxHOCTb 
UM/iMHApa*^e T Kit. , 

Pa6oHne <J>yMxuMM nepeMeceMbi ms Gonee 
npoMMyio m AO/irbseMMyK) UMAMMAPMMecxyx) 
MacTb AMa<t>parMbi. 

. HvwMHAPMMecKafl Ana<t>parMa, pacwMpa- 
«Cb, ynwpaeTC* sacTbio CBoeft OHeiuMefi no- 
apxHOCTM b uM/wHAp-K/ieTky. B pe3y/ibTaie 
Ma AMa<J>parMe bo3mmk3K>t npnMoyroAbHbie 

BblCTynW MAM BnaAMMbl (B 33BMCMMOCTM OT'CTe- 
fieMM BblABMXeMM» CeXTOpOB), COOTBBTCTByK)- 

mwe'onopHO* noeepxMOCTM ocMoaaMMP 
xa^Aoro cexTopa. BemtMMna ouABM*eMMa 
CCKTOpa K0/ie6nCTC» B 33BMCMMOCTM ottoaium- 

Hw ctchkm o6caAMOft Tpy6w, Mciammm* mam ot- 
cyTCTBM« nnacTbipn. 

Ha <J>nr. 3 m 4 noxa3aHbi npeAenbMbie CAy- 
van BbtABM)KeMM» cexTopoB noA Marpy3xo&: 
npw pacuJMpeMww b Tpy6e c MMMMMaAbMoft toa- 
iummom ctchxm (<t>Mr. 3)mb Tpy6e c MaxcMMaAb- 
mo* toaiumho* ctcmkw c roiscTwpeM <<t>wr. 4). 
YcTynw. xoTopwe npw stom o6neraeT am3$- 
parMa no nepwMetpy onopMOfc noaepxMocTM 
OCMOB3MMR cexTOpa, Me npeBMiuaiOT 3-3;5 mm. 
ripu crna>xeMMbix xpoMxax m MMMMMaAbMbix 
3a.3opax b OKMe mokay cexTopoM m xopnycoM 
MCxnioMaeTCw npvmwMa 6bidporo pa3pyiueMM« 



pe3MMU AwacfrparMw: 33TexaMMe m noc/ieAY»o- 
mee 3ameMAeMwe. fla*e o cnysae nopwaa am; 
a<J>parMbi Ma ycTyne (noc/ie AAMTeAbjioft 
sxcnnyaTauwM) b ronoBxe yAaeica nerxo boc- 
5 cTaHOBWTb Heo6xoAMMoe ^snenw m 3aaep- 
ujviTb ycTaMOBxy nnacTwpn 6e3 aaapwi* w 
ocnotfMeMMfl. npw nopbiae AMa<t>parMbi yieMxa 

XMAKOCTW B03MO)KMa TO/lbKO Mepe3 3330pbl B 

okho Me^Ay cexTOpoM m xopnycoM. flpw xoao- 



10 bom nocaAKe cexTopa b oxMe cyMMapMaa nn^- 
maAb aa3opoB Me npeawiuaeT 20-40 mm , 
YMMTbiBan 6onbiiio^ kos^mumcmt conpoTMB- 
neMMR y3xoro meneBMAMoro 3a3opa m nepe- 

KpblTMH OCMOBMOM erO M3CTM pe3MM0M 

15 Awa^parMU, Meo6xoAMMoe AaaneMMe mokct 

. 6«Tb /lerKO B0CCT3M0B/ieMO MC3H3MMTe/lbMb!M 

noBbiiueMMeM n po m 3 bo amtc n b moctm MacopHO- 
ro3rper3T3. 

CyMM3pMO0 psAMsnbMoe ycw/we. paaBM- 
20 BaeMoe ronoaxoft. nepeAaeicn Me ms 12. 3 M3 
6 BUABMJKMbix cexTopoB. OieAOBaTe/ibMO. npM 
3tom >xe pa6oueM abb/icmmm ycMnwe paAwsnb- 
Horo B03AeftCTBM» cextopa Ma hcaoxmm ro4>- 
pbi B03pacTaeT d abs pasa. hto rapaMTMpyeT 
25 nonHoe npHHawe nuacrupii. . 

<DopMy/iaM3o6peTeM^q 

rMAPOMexaHMHecKaR AopHwpyiomsfl rono- 
30 fcx3 aa» pscuiwpeMMB ro<t>pwpoB3HMoro nns- 

CTbip«, B 06C3AM0ft KOAOMMe, BKiHOM3K)lU3» 
KOMyC-hyaMCOM C npOAOAbMUMM npo<|)MAbMb»- 
MM K3M3BK3MM, KOpnyC C p33MeU|eMMMMM 6 

MeM caMOynnoTMBioiueftCfl Tpy6M3T0M AMa<J>- 
35 pamoa m BUAeM)XMbiMM cexTopaMM, CTyneM43- 

TblMM B CeMeMMM. yCTBMOBAeMM bIMM C 
BOSMOMCMOCTbK) B33MM0AeftCTBMfl 60AbUieft 

CTyneMbio c Awa4>parMoa, omMMaioiuaflCJi 
TeM, mto, c uehbio yaeAMMeMMP 3<t><t>exTMBM0CTM 
40 pa6oTu roAOBKM 3d CMeT yaeAMMeMMn paA^anb- 
Moro ycMAM» M3 cexTopa m yaeAMMeMMw cpoxa 
cnyx6w. BbiA8M)KMue ceKTops BWnOAMeMM 
• ciyneHMaTbiMM b nonepeMMOM ceMeMMM, a xop- 
nyc MMeeT cTyneMMaTwe b nonepeMMOM ceMe- 
45 mmm okm3 noA BWABMKMbie cexTopa. npiweM 

nAOCXOCTM CMMMCTpMM OKOM XOpnyCB M fipO- 
AOAbHMX npO<J)MAbMb!X K3M3B0K KOMyca-fiyBM- 

com3 coBMemeMU. 
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Enhanced efficiency of the head for expanding the corrugated patch 
Is due to the Increased thrust on the sectors, and its longer service 
life. The extendable sector* are of stepped design matched by the 
steps of the housing. The symmetry planes of the ports in the housing 
and of the longitudinal profiled grooves of the cone-punch are 

aU * ne The hydromechanlcal head U lowered in the casing string (8) 
so that the lower end of the corrugated patch (9) Is on the cone-punch 
(B) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch Is held on the rod ( 10 ) and 
Its upper end is then fixed by the actuating cylinders of the mandrel. 
-*ie pressure forces the cylindrical diaphragm (T) to bear on the 
»1 of the blind recess ensuring hermetic! ty of the working space. 
USE /ADVANTAGE - Repair of casing strings of oil, gas and 
ucher boreholes by Installing a steel patch. Enhanced effectiveness 
of the head ts due to Increased radial stress on the sectors. 
BulJC/7.7.W. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 1 0 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 

[see Russian original for figure] 



Fig. 4 
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